AN INDUSTRY'S PERSPECTIVE ON INTRINSIC BIOREMEDIATION
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Conditions: * Ground water flow slow
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FIGURE 1 Levels of intrinsic bioremediation in aquifers.

sible for the biodegradation of low levels (ppb) of BTEX. Another
indirect indicator of soil microbial degradation in aquifers low in
dissolved oxygen may be the presence of dissolved ferrous ion (Fe2"1")
above background well levels. It is known that various ferric oxides
in soil can be used (as electron acceptors) by anaerobic iron-reducing
bacteria to completely metabolize some aromatic compounds, such
as toluene and phenol (Lovley et al., 1989). Therefore, when dis-
solved oxygen is low, ferric iron may substitute for oxygen, and this
biodegradation process may result in elevated concentrations of fer-
rous ion in ground water.

At the next level of intrinsic bioremediation, plumes noticeably
shrink over time, with significant decreases in shape and extent (Fig-
ure IB). This type of plume behavior is observed in aquifers that
usually are more permeable (e.g., sandy subsoils), that exhibit higher
ground water velocities, and that are higher in dissolved oxygen (higher
aquifer reaeration rate) in many monitoring wells. Published ex-
amples of plumes undergoing significant intrinsic attenuation of BTEX
are those at the Borden (Barker et al./ 1987), Traverse City (Rifai et
al., 1988; Wilson et al, 1991), and Michigan gas plant (Chiang et al.,
1989) sites. Monitoring wells at the periphery show significantly
higher dissolved oxygen (e.g., >1 ppm) and lower BTEX concentra-
tions, which are consistent with a predominantly biodegradation-driven
mass reduction in the aquifer. Examination of monitoring well BTEX
levels within the flow path of upstream and downstream segments
may also match the biodecay rates (about 1 percent per day) calcu-
lated from fate and transport models for BTEX and dissolved oxygen